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(57) Abstract 



Substituted phenylcarbamates and ureas of formula (I) wherein R 1 represents a hydrogen or a halogen atom, or a C, 6 al- 
^ ,,'•<? ^° Xy m , hydroxv ^"P! R2 «P«sents an oxadiazole or thiadiazole ring substituted by a group selected from 
C^alkyl Cj. 7 cycloa kyl, -CH^.jalkenyl, -CH 2 C 2 . 5 aIkynyl, phenyl or benzyl; X represents NH or an oxygen atom; m re- 
presents 0, 1 or 2; R3 represents C M aIkyl, benzyl, -(CH^ or (a); R« represents a group selected from cyano, hydroxyl, 
C^alkoxy, phenoxy C(0)C w alkyI, QO^Hj, -CONR6R7 -NROCOR?, -S0 2 NR«R7 or -Ws0 2 R? (wherein each of R6 
™ »«, dep • »? * hydrogen atom, a C^alkyl or phenyl group); n represents 2 or 3; R* represents COR8 or 

SOzRs (wherein R* represents a hydrogen atom, a C M alkyl or phenyl group); and quaternary ammonium derivatives, piper- 
idme N-oxides and pharmaceuucally acceptable salts and solvates thereof; which compounds are potent and specific anta- 
gonists of 5-bydroxytryptamine (5HT; seretonin). 
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''SWKfSfiZE^ PHENYLUREAS, THEIR PREPRATION AND 

This invention relates to substituted phenylcarbamates and ureas, to processes for 
their preparation, to pharmaceutical compositions containing them and to their medical 
use. 

European Patent Specification No.EP 0419397 describes compounds of formula 



:-nh-r 



10 




15 



20 



25 



wherein 
R w is a group 




40 



s NR 



or 



where S is 2 or 3, t is 1 or 2, u is 1 to 3, v is 1-3 and 

R 40 and R» are H, C,.,alkvl or C^cycloalkyi; and wherein R 30 is an oxadiazole, substituted 
with C I4 alkyl, C^alkenyl, C^alkynyi, C^cloalkyl, benzyl, phenyl, C^alkoxy, 
C,^alkvlthio, amino or aikylamino; or 

wherein R» is -C-R« = N-O-R", wherein R 60 is hydrogen or methyl and R» is C.^alkyl 
which may be substituted with C„ cycioalkyl; 

and wherein R» is hydrogen, halogen, nitro, substituted amine, trifluoromethyl, C^alkyl 
or C,^alkoxy. 

These compounds are stated to have 5-HT 3 -receptor antagonist activity, anti-emetic 
activity and/or gastric motility enhancing activity. 

The present invention relates to novel compounds which are potent and specific 
antagonists of 5-hydroxytryptamine (5- HT:serotonin) 
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20 



25 



Thus, the present invention provides substituted phenylcarbamates and ureas of 
formula (I): 

0 




NH X/ 



3 0) 

K-R 



wherein R 1 represents a hydrogen or a halogen atom, or a C 1-C alkyl, C,^alkoxy or hydroxy 
group; 

R 3 represents an oxadiazole or thiadiazole ring substituted by a group selected from 
C^alkyl, C^cydoalkyi, -CH J C 2 . J alkenyl, - OJ^^kynyi, phenyl or benzyl; 
X represents NH or an oxygen atom; 
m represents zero, 1 or 2; 
15 R 3 represents C l-5 alkyl, benzyl, -{CH^R 4 or 




R 4 represents a group selected from cyano, hydraxyl, C l-c aIkoxy, phenoxy, C^C^kyl, 
C(Q)C&» -CONR*R 7 , -NR*COR 7 , -SO^V or - NR^OR 7 (wherein each of R 6 and R 7 
independently represent a hydrogen atom, a C l-fi aUcjd or phenyl group); 
tl represents 2 or 3; 

R s represents COR f or SO^R* (wherein R 1 represents a hydrogen atom, a C l-6 alkyl or 
phenyl group); 

and quaternary ammonium derivatives, piperidine N-oxides and pharmaceutical iy 
acceptable salts and solvates thereof. 

Suitable pharmaceutically acceptable salts of the compounds of general formula (I) 
include acid addition salts formed with pharmaceutically acceptable organic or inorganic 
acids for example, hydrochlorides, hydrobromides. sulphates, aikyl- or arylsulphonates 
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(e.g. methanesuiphonates or e-toluenesuiphonates), phosphates, acetates, citrates, 
succinates, tartrates, fumarates and maleates. 

Other acids, such as oxalic, while not in themselves pharmaceutical^ acceptable, may 
be useful in the preparation of salts useful as intermediates in obtaining the compounds of 
the invention and their pharmaceuticaUy acceptable acid addition salts. The solvates may, 
for example, be hydrates. 

References hereafter to a compound according to the invention includes both 
compounds of formula (I) and their quaternary ammonium derivatives, piperidine 
N-oxides and pharmaceutical^ acceptable acid addition salts together with 
pharmaceuticaUy acceptable solvates. 

Quaternary ammonium derivatives of compounds of formula (I) are compounds of 
formula 



IS 



NH 




20 



25 



where Q represents C,^alfcyl (e.g. methyl). 

Piperidine N-oxides of compounds of formula (I) are compounds of formula 

0 



NH 




0 



The oxadiazole or thiadiazole ring R 2 in the compounds of formula (I) may be 
l,2,4-oxadiazol-5-yl or -3-yl or l,2,4-thiadiazol-5-yl or -3-yl, i.e. 
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NH 



or 




where W is -O- or -S-. 

When the oxadiazoie or thiadiazole ring is substituted, the substituent will be attached to 
10 the free carbon atom in the oxadiazoie nr rhiarfiayn fr ring 

AU optical isomers of compounds of general formula (I) and their mixtures including 

the racemic mixtures thereof, and all the geometric isomers of compounds of formula (I), 

are embraced by the invention. 

Referring to the general formula (T), a Chalky! group may be a straight chain or 
15 branched chain alkyi group, for example, methyl, ethyl, propyl, prop-2-yl, butyl, but-2-yl, 

2-methylprop-2-yl, pemyi, pent-3-yl or hexyL A ^C^alkenyl group may be, for 

example, a propenyl or butenyl group. A -CHjCj.jalkynyi group may be, for example, a 

prop-2-ynjrl S?oup. C^cydoalkyl may be, for example, cydopropyl, cydobutyl or 

cydohexyL 

20 When R ' represents a ^ogen atom this may be, for example, a fluorine, chlorine, 

bromine or iodine atom. R 1 may be attached at any vacant position on the phenyl ring. 

For example, R' may be para to the -NH- substituent or para to R J . 

A preferred class of compounds of formula (I) is that in which R 1 represents a 

hydrogen atom, a halogen (e.g. fluorine) atom or a C 1-( alkyl (e.g. methyl) or C^alkoxy 
^ (e.g. methoxy) group. Furthermore, when R 1 represents a halogen (e.g. fluorine) atom or 

a Cj^alkyl (e.g. methyl) or C w alkoxy (e.g. methoxy) group this is preferably attached 

para to the -NH- substituent or para to R 1 . 

Another preferred class of compounds of formula (I) is that in which R 1 represents an 

oxadiazoie or thiadiazole ring substituted by a C.^alkyKe.g.methyl, prop-2-yl or butyl), 
30 C -. ,cydoalkyl(e.g.cyclopropyl), phenyl or benzyl group, for example a 
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l,2,4-oxadiazol-5-yl substituted in the 3-position by a C.^alkyl (e.g. methyl,prop-2-yi or 
butyl), C 3 . 7 cycloaIkyl (eg.cyclopropyl), phenyl or benzyl group, or l,2,4-oxadiazol-3-yl 
substituted in the 5-position by a C,^alkyl(e.g.methyl) group or a U,4-thiadiazol-5- yl 
substituted in the 3-position by a C^alkyl (e.g. methyl) group. 

A preferred class of compounds of formula (I) is that in which R 3 represents C 1-5 alkyl 
(e.g. prop-2-yl), benzyl, 




10 (where R 5 preferably represents SO^R", e.g. SO^e) or, more preferably, -(CHj) B R\ 

When R* represents -(CHj) B R 4 , a preferred class of compounds of formula (I) is that 
in which n represents 3 or, more preferably, 2 and R 4 represents a -C l-6 aIkoxy (e.g. 
methoxy), -CONR*R 7 {e.g. CONH,), -NR 6 COR 7 (e.g. NHCOMe), -SO,NR 6 R 7 (e.g. 
SOyNHMe) or - NR*SOjR 7 (e.g. NHSOjMe or NMeSOjMe) group. 
15 A further preferred dass of compounds of formula (I) is that in which m represents 1 . 

Also preferred is the dass of compounds of formula (I) where X represents an 
oxygen atom. 

A preferred group of compounds of formula (I) is that in which R l represents a 
hydrogen or halogen (e.g. fluorine) atom, a C u ^aikyl (e.g. methyl) or C,^alkoxy (e.g. 

20 methoxy) group (e.g. a hydrogen atom or a fluorine atom or methyl or methoxy group 
para to the -NH- substituent or para to R 2 ); K 2 represents an oxadiazole or thiadiazole 
ring substituted by a C l-6 alkyl (e.g. methyl, prop-2-yl or butyl), C^cydoalkyl (e.g. 
cydopropyl), phenyl or benzyl group, for example, a l,2,4-oxadiazol-5-yl substituted in 
the 3- position by a C^alkyl (e.g. methyl, prop-2-yl or butyl), C 3 . 7 cycioalkyi (e.g. 

25 cydopropyl), phenyl or benzyl group, a 1,2,4- oxadiazol-3-yl substituted in the 5-position 
by a C ld6 alkyl(e.g. methyl) group, or a 1 ,2,4-thiadiazol-5-yl substituted in the 3- position 
by a C l-6 alkyl(e.g.methyl) group; X represents NH or, more preferably, an oxygen atom; 
m represents zero, 2 or, more preferably, 1; R 3 represents C I-6 alkyl (e.g. prop-2-yl), 
benzyl, 

30 
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(where K s preferably represents e.g. SO,Me) or, more preferably, -(Qy.R' where 
5 n represents 3 or, more preferably, 2 and K* represents C,^ltoxy (e.g. methoxy), 
-CONR'R' (e.g. CONH,), -NR'COR' (e.g. NHCOMe), -SO,NR«R' (e.g. SOJfflMe) or 
-NR*SOjR 7 (e.g. NHSOjMe or NMeSOjMe). 
Specific compounds according to the invention are> 

10 [H2-[(MethylsulphonyI)amino]eth^ 
oxadiazol-5-yI)phenyI]carbamate; 

[1^2-[(Methylsulphorort)methylanimo]« 
oxadozol-5-yl) phenyljcarbamate; 

15 

[H2^(MethyisulphorQd)ain^^ 
thiadiazol-5-yI)phenyI]carbaniate; 



[W2^ethvlsidphoiryl)ani^ 2-<3-methyI-U,4- 
20 oxadia2ol.5-yl)phenyi]carbamate; 

[K2^(Methylainbo)sulphonynetlryIJ^piperidinyU 
oxadiazol-5-yI)phenyi]carbaraate; 

25 tM2-Methoxyethyl)^piperidinyI]m^ 
carbamate; 

D-p4(MethylsuIphony!)anT^ j 2 4 . 

oxadia2ol-5-yI)phenyI3carbamate; 

30 
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[ 1 -[2-< Acetylamino)ethy!]-4-piperidinyI]methy][2-(3-methyl- 1 ,2,4-oxadiazo!-5-yI) 
phenyi]carbamate di-p-toluoyl-1 -tartrate; 

NW4-[2.[[[^ 
5 -l-piperidmyl]ethyi]methanesulphonanude; 

1 -P-[(Methylsulphonyi)anuno]ctfayI]^pipcridiny!^ 
phenyljcarbamate; 

10 [H3-Anuno-3K>xopropyI^ 
phenyljcarbamate; 

nXMe%lsulphonyO[l,44>ip^^^ 
phenyijcaitamate; 

15 

[H2-[(Methylsulpto^ 
!,2,4oxadiazoI-5-yI)pheiiyI)carbamate; 

N-[2^4.t[[[[2K3-Methyl.l,2,4^xadia20l-5-y^ 
20 -i^iperidinyI]ethyl]methanesulphonainide; 

[1 42-[(Methylsuiphonyl^^ j 2 4 

oxadiazol-5-yl)phenyQcarbamate; 

25 [H 2 -KMethylsuIphonyI^^ 
-5-yl)phenyI]carbamate; 

[ I -[2-[(MethylsulphonyO^ , . mei hylethyi)- 1,2,4- 

oxadiazoi-5-yIJphenyiJcarbamate; 

30 
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-l,2,4-oxadmol-5-yI]pheiiy(](ait(anMte monoliydrochloride; 



carbamate; 

15 



-I-pipendiiiyi]e%i] 1M i laile!u i pto ^ (te 

carbamate; 



and quarter^ Mnmm derivaiives> ^ han ^ 

30 acceptable salts and solvates thereof. • 
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The compounds of the invention are antagonists of 5-HT both invitro. and in v,v 0 
and are thus of use in the treatment of conditions mediated by 5-HT. 

In particular the compounds of the invention inhibu the' 5 -HT induced contraction of 
gu.nea.pig colon (essentially foUowing the general procedure described by C J Elswood 
eyd a Br. J. Phamac. 1990. 100. (Proc.Suppl.) 485P and Eur. J. Pharmac ,99, J96 
149-155 tn the presence ondansetron and methysergide) and the 5-HT-induced 
secreuon m rat co.cn (as described by K T Bunce eraj in Br.J. Pharmac ,99, m 
81 1-816), and are thus useful in the treatment of 5-HT mediated disorders in which there 
» a dsmrbance of gastrointestinal function. Conditions involving disturbance of intestinal 
funcuon include for example irritable bowel syndrome and its associated pain, excessive 
gastrouttestinal secretion, arid/or diarrhoea for example diarrhoea associated with 
excess gastrointestinal secretion, cholera infection and carcinoid syndrome The 
compounds of the invention may also be useful in the treatment of emesis. 

The compounds of the invention have been shown to be 5-HT 4 antagonists invirro as 
demonstrated by their ability to inhibit the 5-HT-induced relaxation of the rat oesophagus 
preparauon (essentially Mowing the general procedure described by J J Reeves et_aj in 
Br. J Pharmac, 1989. SL (ProcSuppl.), 800P and 1991, m ,067-1072) and are thus of 
use m the treatment of conditions capable of amelioration by antagonism of such 
receptors. 5-HT 4 receptors have been found in. for example, the digestive and urinarv 
tracts, bratn and cardiovascular system of mammals, including man, and are thus believed 
to be assoaated with conditions involving the digestive and urinary tracts (e.g. urinarv 
mcontmence), cardiovascular system and CNS disorders. 

Thus the compounds of the invention may also be useful in the treatment of 
movement disorders (e.g. Parkinsonism), psychoses such as schizophrenia, mania 
demenua or other cognitive disorders e.g. Alzheimer's disease; depression; and 
dependency on drugs or substances of abuse. 

The compounds of the invention have been shown to be active in the rat social 
interact™ test as described by B J Jones gt_aj in Br J Pharmac, 1988, 93, 985-93 and are 
thus of use in the treatment of anxiety. 
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• fcnher aspect tavendon ^ ^ ^ ^ 

- — nw &r » to ^ in ^ „ ■ ^ 

~ !: - " ^ — - — .o J f 

compound of the invention as an active therapeutic substance 
^ 0 ) or , o^y mm ^ m dnjv ^ pjpajdiiie 

- . the ^aunent ^ ^ sj^,^,^,^ ^ 
«»*«>» opable of amdioration by intagorusm of 5-rlT, receptors 

^^^^^^^^^^^ 
of fbmiula (I) or a quaternary anattunim denvative, pperidiiie N>oxide or, 
accept*, a* OT ^ ^ hfc 

by S^aytryp^ „ „ 
mdmam by aa^p^ of preceptors. 

^be iwr ^ te ^ tt ^. tai ^ toiiicWe 

»^be^^ KteBw ^ tate ^ jii8re ^ 
as a pharmaceutical fonnularion. 

* ion *. pr«ides a pWcetnic* exposition co^npHsing a 
^^^moraou^^^^^ * 
*~* accept a* or soK^e ther^ ^ fc 

. » bun™ n^ . „ e 
convenwnal manner using plummceuticauy acceptable earners. 

by mhataon or tnsufflauon (ejaer though ^ „„„„,, „ ^ 
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For oral adr^suatioo, ptannaceati c,l TOy ^ fonn 

— * tabic* or capsu.es preparrf by _ ^ 

-PUb « exopiea* such as bindh* ^ (e .g pregetaWsed ^ " 
polyvwtorr^on. or hydro.cypropy, -jrA**.* ^ ( |aaose ' 
-ocn^ato, ceOu^ or cakium hydros , ub m 

— * - or sluca* disirn^ (e .g. potato starch or sodiura starch gJycoUate,. or 
^•naCe.gsc^l^ sulpha,. The ta«ets „^ be <^ by ntethods wa, 

— «k soWons. sy^ps or suspo^ w they „ „ tmmHi ^^ > 

~""*«- r -«---*'--.»-b«-: Such Bouicpreparauoas nay 
b« prepaed b, cop**™, ^ ^ i*--.^.,^.,,^ 

*tsp*^tng agents {eg, sorbitol syrup, cellulose deriwives or hydragenated edible fats)' 

-cboi or Sac*™* vegaaUe oils); a* preserve ( e.g. ^ or . 

Propyl-^bydroxybenzoates or sorbic acid) The . 

. _ ' lhe Preparations may also contain buffer 

^^oumag, colouring and sweeten^ 

Prepan^ons for oral adnunistmion may be suitably formulated to give controUed 
reiea^se of the active compound. 

^^•°»^o„^cc«p^ 1 ^ Iaketllefcniloftablmor 
formulated in conventional manner. 

F^u^for^^^^^ 
una dosage fonn eg to ampoules or in mutti-dose containers, with an added preservative 

aqueous vehid*. and nuy con*n fonnu^ agar* such as a^«*» ^ 
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and/or disperse ^ ^ ^ 

™°"<««ve^e. t s^epvro^freev^.befJu* 

^ pounds rftheinv^.^^^^^^ ^ 

"~«»----* coma*., convent supposnotvba^ 
as cocoa butter or other glycerides. 

^ n»v be adn^ by tap^^ (fer 

^^°rimnmu^ )orby ^^ taj ^ > 

(for e^pie « „, ^ „ „ _ ^ ^ ^ 

For adnilliOTIioiv fc conporads 

^^wooo may be formulated as solutions or suspensions for administration via a suitable 

- dose device „ auemaive.y „ , ^ ^ ^ , ^ 
aamanstrallon usmg a suitable delivery device. 

For topical and percutaneous adntinistration the «m»v.^ 

^ me compounds accordinz to the 

^^oooii may be formulated as solutions, suspensions, creams or ointments end be 

"Ouded m systems tan provide controlled release 

A proposed dose of the compounds of tbe invention for adiiitasBaiion to man (of 
^^^bodv^u^^,^^^ ^ 

™2 ~* *- — b ° — « - « 

^ depending on m, ag, ^ ^ ^ 

^aisodepemloothen^ofioministrilion. 

TWmpounds of me invenuo, ^ if dewed, be adminisKred in combination with. 

— ■ ^^^^^^ 
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N-ox,des M d pharmacy accept sal. or solvates .hereof, .ay be prepared by 
*e eener, methods outhn* Hereinafter. !n the foiling descriptlon , the R1 J 

R^X and m are as piously defined for compounds of fonnula (I) unless oth ^ 

According to a first gen**, process (A), a compound of formula (I) mav be pr epared 
by reacting a compound of formula (II) or (ID): 

O 





N = C=0 (III) 



or a protected derivative thereof wherein v - , 

. . , . ^ who-an Y represents a leaving atom or group such as a 

Imogen (e.g. chlorine) atom, whh a compound of formula (IV) : 
MKCH,), 




(IV) 



*|«.^«.— derive „w (eg. „ « ^ (eg . ^ 
'"toxide^ optionally in the presence of a strong acid such as nwthanesulpnonic acid 

T^ie reaction is conveniently efiected in an inert organic solvent such as an ether (e g 
'«n lv ^ ) or a hUogerted hydrocartwn (eg. dichlororn^e, « , 
^^^u^tentperan^ofthesol™. Ahe^^^^ 
-M- by fusion in * ahsence of m * m m m ^ < m ^ 
100-200°C, e .g. 140tol75X:. 

According to another general process (B). a compound of f ormuia (I) ^ be 
prepared by alkylating a compound of formula (V) : 
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O 

!! 




NH X / 



or a protected derivative thereof; with a compound of formula (Via) or (VIb): 
LR 3 (Via) CH=CH-R* (VIb) 

10 ^L^.^^^^.^^ cMonne. bromine 
or todme) atom, or an acyioxy (e.g. trifiuorcaceryloxy) or a sulphonyioxy (eg 
IHoluenesdphonyioxy) group and R* is an electron withdrawing group Le 
C(0)C^ C(0)C& OONRV. SCV«.V (where R< and are as defined in 
formula (Q); or a protected derivative thereof, in * presence of a base such as a tertiary 

15 ™e(e.g.diisopropyiethylainhieortrieuV^ 

Ine reaction is convementiy effected b an inert organic solvent such as acetonkrile, a 
subsmuted amide (eg. dimetl^ormamide) or an aromatic hydrocarbon ( e .g. toluene) at 
an elevated temperature, for example at the reflux temperature of the solvent 

20 ™ Alten5atiVdy COinPOimdS ° f f0rmuUl <^ ^ reacted wkh a compound of formula 

(Vic) 

0 = R 3 (Vic) 

in the presence of a reducing agent. 

Suitable reducing agents include borobydrides such as sodium cyanoborohydride or 
sodtum triacetoxyborohydride. Suitable solvents will depend upon the reducing asem 
used, but may mdude alcohols, for example, methanol or ethanol, halogenated 
hydrocarbons, for example, 1,2-dichloroethane or ethers, for example, diethyl ether or 
tetrahydrofuran. The reaction conveniently takes place ax ambient tempenuure 

According to another general process (C), a compound of formula (I) where R= is a 
lA^xadazol-S-yl group may be prepared by reacting a compound of formula (VTI) 
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o 

I! 

5 ^ Z 

II 

o 

where Z is C^alkoxy (e.g. methoxy), with a compound of formula (VIII) 

N-O- H 
NH, 0 r (VHI) 

10 where R» is a substhuem as defined for tf, in the preset of a strong base such as 
sodium hydride. 

The reaction conveniently takes place in a suitable solvent such as an ether (e g 
teaahydrofuran) at an elevated temperature, such as the reflux temperature of the reaction 



mixture 



According to another general process (D), a compound of formula (I) where R> is a 
W-thiadiazol-S-yl group may be prepared by reacting a compound of formula (IX) 



tH 



O 

II 

X 




(IX) 



N-R 5 



30 



where R» is as defined above, with hydroxylainine-O-sulfonic acid, optionally in the 
presence of a base such as pyridine. 

The reaction conveniently takes place in a suitable solvent such as an alcohol (e.e 
methanol) at ambient temperature. 

According to a further general process (E), a compound of formula (I) where R< 
represents a group -(CH,)^ where R< is a group NH-5QJI', may be prepared bv 
reacting a compound of formula (X) 
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-A .(ay. 
-NH' V 



^ R 
with a compound (XI) 



I. 

..N-CCH^NH 



(X) 



30 



R 7 SO r ha] (XI) 

where hal is a halogen (e.g. chlorine) atom, in the presence of a base (e.g. pyridine). 

The reaction conveniently takes place in a suitable solvent such as a halogenated 
hydrocarbon (e.g. dichloromethane) at ambient temperature 

According to another general process (F), a compound of formula (I) may be 
converted into another compound of formula (I) using conventional techniques. 

Thus, for example, compounds of formula (I) where R l represents a group containing 
an -NH- moiety may be converted into another compound of formula (I) wherein R 3 
contains a -N(C 1>s aIkyl)- moiety (e.g. -N(CH 3 )-) using a suitable alkylating agent such as 
an alkyUodide e.g. methyliodide) as described above. The reaction conveniently takes 
place in a suitable solvent such as an ether (eg. tetrahydrofuran) at ambient temperature 
and in the presence of a strong base such as sodium hydride. 

Also, quaternary ammonium salts of compounds of formula (I) may be prepared by 
reacting non-quaternary compounds of formula (I) with a suitable quatemising agent ruch 
as Q-L(whereL is a leaving group as denned above e.g. a halogen (e.g. iodine) atom and 
Q is as defined above). The reaction conveniently takes place in a suitable solvent such as 
a chlorinated hydrocarbon (e.g. chloroform) at ambient temperature. 

Piperidine N-oxides of compounds of formula (I) may be prepared by reacting an 
appropriate piperidine compound of formula (I) with a suitable oxidising agent such as 
3-chloro peroxybenzoic acid. Oxidation conveniently takes place in a suitable solvent 
such as a halogenated hydrocarbon (e.g. chloroform) at ambient temperature. 
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It should be appreciated that in the above transformations it may be necessary or 
desirable to protect any sensitive groups in the molecule of the compound in question to 
avoid undesirable side reactions. For example when R 5 represents a hydroxyl group it may 
be necessary to protect the hydroxyl group, for example with an arylmethyl (e.g. benzyl or 
trityi) group. It may also be necessary to protect compounds where R 3 contains other 
sensitive groups such as an amine group. Such groups may be protected for example 
using an acyl group (e.g. benzyloxycarbonyl) or a silyi group (e.g. trimethylsilyl). 

Thus according to another general process (G), a compound of general formula (I) 
may be prepared by the removal of any protecting groups from a protected form of a 
compound of formula (I). Deprotecrion may be effected using conventional techniques 
such as those described in "Protective Groups in Organic Synthesis 2nd Ed.' by T. W. 
Greene and P G M Wuts (John Wiley and Sons, 1991). 

Compounds of formula (II) where Y is chlorine may be prepared, for example, by 
reacting a compound of formula (XII) : 



(XII) 



with phosgene. 

Compounds of formula (m) are either known or may be prepared from known 
compounds by conventional procedures. For example, the compounds may be prepared 
by treatement of the corresponding aniline of formula (XII) with phosgene followed by a 
strong base such as triethyiaroine. 

Compounds of formula (V) may be prepared, for example, by reacting a compound 
of formula (XIII) 

O 




30 



,NH 



(XIII) 
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wherein R"> is a C^alkyl (e.g. methyl) group with a chloroformate (e.g. 1-chloroethyl 
chioroformate, vurylchloroformate or ethyichloroformate) at an elevated temperature, 
with subsequent heating of the reaction mixture at reflux temperature with an alcohol 
(eg. methanol). 

Compounds of formula (XII) may be prepared according to the method of general 
process (A), by reacting a compound of formula (II) with a compound of formula (XTV) 

where Mis as defined above and R" is a C,>kyl (e.g. methyl) group. 

Compounds of formula (VII) may be prepared by reacting compounds of formula 
(XV) or (XVI) 



15 



20 



25 



30 



c— z 

II 

o 



(XV) 




C-0 



(XVI) 



where Y and 2 areas defined above, with a compound of formula (TV) as defined above, 
under conditions as described above for process (A). 

Compounds of formula (DC) may be prepared by reacting a compound of formula 
(XVII) 




-N-R 



(XVII) 



'C-NH, 

II ' 
S 

with a compound of formula (XVIII) 
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where K 9 is as defined above. 

The reaction conveniently takes place in a suitable solvent such as an amide (e.e. 
dimethylfornuunide) at ambient temeprature. 

Compounds of formula (XVII) may be prepared by reacting compounds of formulae 
(XIX) or (XX) 




N=C=0 



(XIX) 




(XX) 



or a protected derivative thereof; where Y is as denned above, with a compound of 
formula (IV) as defined above, under conditions as described above for process (A), 
followed by removal of any protecting groups present. 

Compounds of formula (X) may be prepared by reacting a compound of formula (V) 
with an appropriate alkylating agent under conditions as described in process (B). 

Compounds of formulae (V), (VII), (IX), (X). (XTH) and (XVIII) are novel and 
therefore form a further feature of the inventioa The remaining compounds are either 
known, or may be prepared from known compounds by conventional procedures. 

. In addition, compounds of formula (IV) may be prepared by reduction of the 
corresponding compounds of formula (XXI) 



M 
A" 




,N — R 
+ 



(XXI) 



30 



wherein A represents an associated anion such as a halide (e.g. bromide) anion and M is 
as defined above. Reduction may be conveniently effected by hydrogenation in the 
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presence of a suitable catalyst, such as rhodium on alumina, in the presence of a suitable 
solvent, for example under aqueous conditions. 

Compounds of formula (XXI) may be prepared by alleviation of 4- pyridine methanol 
or 4-pyridine methylamine (in which the amino group has been protected with a suitable 
protecting group) using a suitable alkylating agent of formula (Via) as defined 
hereinbefore. The reaction conveniently takes place in the presence of sodium iodide in a 
suitable solvent such as an alcohol (e.g. isopropanol) at the reflux temperature of the 
solvent. 

Where it is desired to isolate a compound of the invention as a salt, for example a 
physiologically acceptable salt, this may be achieved by reacting the compound of formula 
(I) in the form of the free base with an appropriate acid, preferably with an equivalent 
amount, in a suitable solvent such as an alcohol (e.g. ethanol or methanol), an ester (eg. 
ethyl acetate) or an ether (e.g. tetrahydrofuran). 

Physiologically acceptable salts may also be prepared from other salts, including 
1 5 other physiologically acceptable salts, of the compound of formula (I) using conventional 
methods. 

The compounds of the invention may readily be isolated in association with solvent 
molecules by crystallisation from or evaporation of an appropriate solvent to give the 
corresponding solvates. 

20 Individual enamiomers of the compounds of the invention may be obtained by 

resolution of a mixture of enamiomers (e.g a racemic mixture) using conventional means, 
such as an optically active resolving add; see for example Stereochemistry of Carbon 
Compounds' by Eiiliel (McGraw Hill, 1962) and Tables of Resolving Agents' by S. H. 
Wilen. 

25 The various general methods described above may be used for the introduction of the 

desired groups at any stage in the stepwise formation of the required compound, and h 
will be appreciated that these general methods can be combined in different ways in such 
multi-stage processes. The sequence of the reactions in multi-stage processes should of 
course be chosen so that the reaction conditions used do not affect groups in the molecule 

30 which are desired in the final product. 
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Tlie invention is further illustrated by the following Intermediates and Examples. 
All temperatures are in °C. Thin layer chromatography (t.l.c.) was carried out on silica, 
and flash column chromatography (FCC) on silica (Merck 9385). Solvent System A as 
used for chromatography denotes dicWorom«hane:ethanol:0.88 ammonia solution. 
Organic extracts were dried, where indicated, over magnesium sulphate. 

Intermediate 1 

r2^3-Methvl-1.2 4^Yari;a t ol.s.vl^h^ncarbarnovlchlnriri(> 

A solution of - 2^3-methyl-U,4^xadiazol-5-yl)benzenanim (l.Og) in dry 
dichloromethane (20ml) was added drop wise to a 0° solution of phosgene (14. lml, 20% 
in toluene) in dry dichloromethane (50ml) under a nitrogen atmosphere. After addition 
the reaction mixture was allowed to slowly attain room temperature and stirred for 4h. 
Nitrogen.was bubbled through the resulting mixture for 16h. Dichloromethane was added 
to the resultant precipitate and the solution was evaporated to give the tide compound 
O- 3 ^). «« (Nujol) 2800-2500, 1782 (NCO-CI), 1631 (ON), 1501 (NH), 769 
(aromatic) cm*'. 



Intermediate 0 

N^H^Vdroxymr^yi-proCTdm^^ 

4-Piperidine methanol (1.60g) was dissolved in dry acetonitrile (40ml). 
HN^asopropvletliylainine (5ml) was added, followed by N-(2- 
bromoethyOmethanesulphonamide (2.95g) in acetonitrile (10ml), and the resulting 
mixture heated at reflux for 2h. The solvent was removed in vacuo to leave a gum. This 
was purified by FCC eluting with System A (75:8: 1 ) to give the title compound ( l .80g) as 
25 a solid, m.p. 81-82 4 ". 

Intermedjatp 1 

Methvl 2-ff chlorocajfrorrvlWninnlbenzoate 

A soluuon of methyl anthranilate (6.0g) in dichloromethane (SOtnl) was added dropwise 
30 over 15min to a 0" solution of phosgene (20% in toluene, 100ml) in dichloromethane 
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(50ml) under a nitrogen atmosphere. After addition the resulting opaque solution was 
stirred at room temperature for 5h before concentrating to dryness to give the title 
compound as a white solid (8.0g), m.p. 80-82°. 
Similarly prepared: 

5 

Intermediate 4 

f4-Methoxv-243-methvl-l .2.4-oxadiazo1-5-vftohenvncarbamovl chloride (2g), mp> 320° 
(dec). 

From [4-methoxy-2^3-inethyI-l,2,4-oxadiazol-5-yl)3benzenainine (l-5g) 

10 

Intermediate 5 

Methyl 2-mTl -f2~r(methvlsulphomd)ammo1ethvn 
ammo]benzpaie 

A well mixed powder phase of methyl 2*[(chlorocarbonyi)anmio] benzoate and 
15 N-{2-[4-(HydroxymethyI)- l-pipericfinyi] ethyi)methanesulphonamide (2.43g) under a 
nitrogen atmosphere was lowered into a pre-heated oil bat at 150°. After 35 min the 
mixture was cooled and dissolved in didiloromethane (50ml) and 8% sodium bicarbonate 
solution (50ml). The aqueous was separated and further extracted dichloromethane 
(2x3 0ml). Combined organics were washed with saturated brine (30ml), dried and 
20 concentrated to give a viscous oil (33g). FCC using System A (95:5:0.5) as eluani 
afforded the title compound as a white solid (1 .82g) m.p. 106-108°. 

Intermediate 6 

4-Methoxv-2-f3-methvM .2>4-oxadiazol-5-vnbcnzenamine 

25 Sodium hydride (594mg) was added to a stirred suspension of acetamide oxime ( 1 .0g) 
and 4 molecular sieves (4g) in dry tetrahydrofiiran (50ml) under nitrogen. The mixture 
was heated at 60° for 30min then allowed to cool to room temperature. A solution of 
2-amino*5-methoxybenzoic acicLmethyi ester (2.0g) in dry tetrahydrofiiran (20ml) was 
added and the mixture stirred at reflux for 2.5h. The suspension was allowed to cool. 

30 filtered and the filtrate evaporated to give the title compound as a yellow solid ( 1 .64g) 
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T.l.c. (cyciohexane:cthyi acetate 9:1) Rf=0.20 

Similarly prepared: 

5 Intermediate 7 

4-Methvl-2-f3-methvl-l-2.4K)xadiazoU5.vnberizenamine ( 1 . 19g), m.p. 92.5-95.5° 

From acetamide oxime (821mg) and 2-amuio-5-methylbenzoi c acid, methyi ester (1.5g) 

with Anther purification by FCC using 10% ethyl acetate in cyclohexane as eiuant 

10 Intermediate 8 

5"FluQro-243-methvi-l-2.4-oxadia2oU5-vi^benzenamine 

From acetamide oxime (3.52g) and 2-amino-4-fluorobenzoic acid, ethyl ester (6.96g), to 
give a brown-green solid (ca.6g) which was further purified by FCC using 20% diethyl 
ether in cyclohexane as etuant to give an off-white solid (3.4g). Trituration of a 900mg 
1 5 portion in cyclohexane (9ml) gave the title compound (520mg). 

Repeating the trituration on all crude material gave further title compound as a white 
powder (2. 184g)m.p. 146.5-148.2 0 . 

Intermeaiate 9 

20 4-Piperidimimethvl f2-(3-methvl-1.2.4^oxadia2ol-5- vifohenvllcarbamate hydrochloride 
[ 1 -[(PhenyimethyI>^piperidinyl]methyl[2-(3-methyl- 1 ,2,4-oxadiazol-5-yl)phenyl] 
carbamate (300mg) and 1- chioroethyl chloroformate (1. 32ml) were heated together at 
50°for2h. Methanol (1.8ml) was added and the mixture heated at reflux for 0.5h. The 
solvent was removed in vacuo to give a yellow solid (300mg) which was purified by FCC 

25 with eluant System A (90:10:1). Further ehition with System A (25:10:1) afforded the 
free base of the title compound as a solid f2I7mgV 
Tic. (System A 25:10:1) Rf 0.46. 

The free base was dissolved in methanol (10ml) and maieic acid (7 Img) in methanol (2ml) 
was added. The solvent was removed in vacuo and the residual oil was triturated with 
30 ether to yield a brown solid (237mg). The solid was converted to the free base usinu 
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column chromatography with System A (70:30:3) as eluant to yield the free base (155mg) 
as a clear oil. 

T.l.c (System A, 70:30:3) Rf 029. The free base was dissolved in dichloromethane and 
ethereal hydrogen chloride was added. Concentration to dryness followed by trituration 
5 with ether gave the title compound as a cream solid (136mg). 

AnalysisFound C,523;H.5.8; N.15.1; 

C.^ifl^CUifi requires: C,51.8; H,6.2; N, 15.1% 

Water analysis shows 1.61% HjO w/w 



10 Intermediate 10 

4-Pipcridinvl r2-f3-methv!-l_2 4^ya^iy ? L ^phenvncariiamatg 

A solution of 1 Hphenylmethyl>^piperidinylt2<3-methyl- 1 ,2,4-oxadiazol-5-y!) 

phenyl]carbamate (l.Og) in 1-chloroethyi chlorofbrtnate (5.5ml) was stirred at 50° under 

nitrogen for 3h. Methanol (62ml) was added and the mixture stirred at reflux for. a 
15 further 2h. The solvent was removed in vacuo to give an off-white solid (~900mg). FCC 

with System A (100:10:1) as the duent gave the title compound as a. white solid (500mg) 

nup. 141-2° . 

Similarly prepared: 

20 

Intermediate 1 1 

Nlr2*f3-methv1-1.2.4-ox adiazol-5-vi^Dhenvn'N , -r244- DiperidinvDethvllurea (450mg) 
Tix. (System A, 25:10:1), Rf=0.25 
From N<3-Methyi-l,2,4^xadiazol-5^ 
25 urea (l.25g). A sample of the free-base above (150mg) was dissolved in dry 
dichloromethane (2ml) and treated with an excess of ethereal hydrogen chloride solution. 
The solvent was removed in vacuo and the residue triturated with dry ether (5x5ml) to 
give the hydrochloride salt of the title compound as a light brown solid fl60mg) t m.p. 
129-132° 

30 
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Intermediate 12 

N-r2-rrfN(T^imethvlaminn tethvlidenelamino1thioxomethyl1 phenvllacetamide 
N-[2^Aminothiooxomethyl)phenyl]-acetainide (3.500g) was dissolved in 
dimeihylfonnamide (60ml). Dimethyl aceramide dimethyl acetal (6.5ml) was added and 
5 the dark red solution stirred under a nitrogen atmosphere at room temperature for 5h. 
Concentration in vacuo gave the title compound as a red oil, (5. Ig). 
T.U (System A 300:8:1) Rf 0.35 

Intermediate 13 

10 N42^-Methv l-l,2.4-th^^ 

N -[ 2 -H[ 1 KDiniethyiamino)etfaytidene]am phenyl Jacetamide (5.1g) and 

hydroxylamineH>suIfonic acid (3.048g) were dissolved in methanol (60ml). Pyridine 
(2.9ml) was added and the resulting solution was stirred under nitrogen at room 
temperature for 24h. Concentration in vacuo gave a brown solid. This was separated 

15 between sodium carbonate solution (60ml) and dichloromethane (50ml), the aqueous 
extracted with fresh dichloromethane (5x3 0ml) and the combined organic extracts dried. 
Concentration in vacuo gave a brown solid (3.3g) which was dissolved in etlianol (20ml), 
and purified by FCC using cydohexane:ethyi acetate (60:40) as eluant to give the title 
compound as a yellow- brown solid (2.98g). Tic. (cyclohexane:ethyl acetate, 60.40) RF 

20 0.55. 

Intermediate 14 

2-f3-Meihvl-1 9 4-thiadiazol-5-vl>benzenamine 

N-[2K3-Methy!.i,2,4.thiaiazol-5-yl)phenyl]a«tamide (L487g) was dissolved in 
25 Ciaisen's alkali (6.3M KOH in methanol, 1 2m!) and refluxed under a nitrogen atmosphere 
for I6h, then cooled and extracted with ethyl acetate (3x40ml). The combined organic 
extracts were washed with sodium chloride solution (10ml), dried and concentrated m 
yaoio to give an orange powder (l.lg). FCC using cyclohexane:ethyi acetate (4; I ) as 
eluant gave the title compound as a yellow solid. (302mg). T.l.c 
30 (cyclohexane:ethyi:acetate, 4:1) Rf 0.6. 
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Intermediate IS 

f2^5*Methvi-l .2.4-oxadia2QU3-Yl)Dhenvllcarfaamovl chloride 

A solution of 2-(5-methyl-l,2,4-oxadiazoW-yI)benzeneamine (I.Og) in dry 
5 dichloromethane (20ml) was added dropwise to a solution of phosgene (14.1ml) in 
dichloromethane (50ml) at 0° under a nitrogen atmosphere. The opaque solution was then 
allowed to slowly attain room temperature and stirred for 17h. The reaction mixture was 
concentrated under vacuo to give a pale yellow solid (Ug). 
xiup. 165* dec. 

10 

Intermediate 16 

T M2-AminoethvlV4-piDeridiiwnmethvir2-f3-methvl- l ,7 a-nvaHifl rnl-S-ynphenvn 
carbamate 

A solution of 4-piperidinyimethyl [2^-metb)i-l^,4-oxadiazoi-5-yI)phenyI]carbainate 
IS (2Q0mg), 2-bromoethyianune hydrobroimde (130mg) and dusopropyiethyiamine (0.33ml) 
in dry acetonhrile (10ml) was stirred at reflux under nitrogen for 6h. The solvent was 
removed m vacuo to give a semi-solid (-675mg). FCC using System A (75:10:1) as the 
eluent gave the tide compound as a colourless oil (1 58mg). 
T.l.c. (System A 75:10:1) Rf 035. 

20 

Example 1 

f 1 -r24fMethvls ulphonvnamino1ethvH-4-piperidinvllmethvir2-f 3-methvl- 1 .2.4- 
^^g5Ql"?-Yl)phcyiYi1<?aTte^e 

A solution of phosgene in toluene (12.5%w/v; 100ml) was added to 2- 
25 (3-methyl-l,2,4-oxadtazol-5-yl)benzenamine (2.5g) and the heterogeneous mixture was 
stirred at reflux under nitrogen for 2h. Additional toluene (70ml) was added and the 
mixture was stirred at reflux for a further 30min. After cooling, the reaction was 
evaporated to dryness and the resulting solid was treated with N- 
[2-f 4-(hydroxymethyl)- 1 -piperidinyljethyl] methanesulphonamide (3 . 1 g) and 
30 1,2-dichlorobenzene (mol. sieve-dried, 100ml) and stirred at 120° under nitrogen for 
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18l4h. The mixture was cooled to ca. 10° and diluted with cyclohexane (100ml). The 
solid was collected by filtration, mixed with 8% sodium bicarbonate solution and 
extracted with 10% ethanol in dichloromethane (1x100ml then 6x50mI)The combined 
organic extract was dried (Na^SOJ and evaporated to dryness and the residue purified by 
5 FCC eluting with System A (100:8:1) to give a beige solid which material was 
recrystallised from cyclohexane:ethyl acetate (ra. 140ml:40ml) to give the title compound 
(165g) 

as white microneedles, m.p. 129-130° 

Analysts Found: C,52.4; H,6.4; N.15.2; 

10 C T9 H 27 N 5 O 5 S.0.18C 4 H f O 2 requires C,52.2; H,6J; N,15.45°/o 

Example 2 

T 1 -r2-r^ethvl^|phonvnamin o1eriivl1^piperidinvl1methvlf 2-f 3-methvl- 1.2 4- 

oxadtazol-S-vnph envllcarbamate fZV2>butenedioate salt fl : n 
15 [HH(MethylsulphonyI)ara 

-5-yl)phenyi]carbamate (1.541g) was dissolved in warm methanol (30ml) and treated with 

a methanolic solution (5ml) of maldc add (0.409g). The resulting solution was 

evaporated to dryness. The cream solid was triturated with warm ethyl acetate and dried 

invaaLO to give the title compound n 36g) m .p. 163-164°. 
20 Analysis Found: Q49.7; H,5.6; N, 12.45; 

Ct&rFsOyCAO, requires Q49.9; H,5.6; N f 12.65% 

Example 3 

f 1 42-ffMethvlsulDhonvhamino 1ethvn-4-Diperidinvnmethvir2^3-methvl- 1 ,2 .4-oxadiaznl 
25 -5-vH phenvllcarbamate 

[2K3-MethyI-l,2 t 4-oxadiazol-5-yl)phenyi]carbamoyl chloride (7.5g) was placed in a flask 
equipped with an air stirrer and ground to a powder 
N-(2.[4^HydroxymethyI)-l-piperidinyl]ethyl] methanesulphonamide (9.33g) was added 
and the solids intimately mixed under nitrogen for lOmin at room temperature The 
30 mixture was stirred under a stream of nitrogen at 150° for lOmin. The mixture was 
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allowed to cool then toluene/ethanol (10:1; 1 10ml) was cautiously added followed by 8% 
sodium bicarbonate solution. The mixture was vigorously stirred, the layers were 
separated and the aqueous phase extracted with 10% ethanol in dichloromethane 
(4x1 00ml). The organic solutions were combined and dried and concentrated in vacuo to 
5 give a beige solid. This was purified by FCC eluting with System A (100:8:1) to give the 
title compound (1 L83g) as fluffy off-white needles. 
T.l.c. (System A 100:8:1) Rf 0.44 

Example 4 
10 n ^2-rfMcthvlsulphonvnanunote^ 

oxadiazol-5-vQphenvncarbamate (ZV2-butenedioate salt (\ :H 
[H2-[(Methyisdphonyl)amino]eth^ 

-5-yl)phenyI]carbamate (11.83g) was dissolved in warm methanol/dichloromethane 
(50ml/25ml) and treated with a warm solution of maleic acid (2.91g) in methanol (25ml). 

IS The resultant solution was concentrated in vacuo to give a viscous gum which rapidly 
solidified upon standing. The beige solid was crystallised from absolute ethanol (500ml) 
to give the tidecomEOund (12.25g) as fluffy white microneedles, m.p. 163-164°. * 
Analysis Found: Q50.15; H,5.7; N, 12.6; 

QtH^OsS.CAO, requires C.49.9; H.5.6; N t 12.65; S,5.8% 

20 BLp.Lc. found the material to be 99% pure. 

Examples 

ri42-r(Meth vlsulphonvnmethvlaminolethvn^niperidinvnmethvir2-r3-methvl> 1.2.4- 
oxadiazoUS-vlYnhenvncarfaamate 

25 To a stirred solution of [l-[2-[(methyisuIphonyl)amino]ethyl]-4- piperidinyl] methyl 
[2-(3-methyl-l,2,4-oxadiazol-5- yl)phenyl]carbamate (190mg) in dry THF (5mi) was 
added tetra butyl ammonium fluoride (1.10ml, 1.0M solution in THF). After 30min 
methyl iodide (0.03ml) was added and the suspension stirred for 2.5h. The mixture was 
poured into 8% sodium bicarbonate (25ml) solution, extracted with dichloromethane 

30 (4xI0mI), and the combined organic layers were dried and evaporated to give a yellow 
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solid (414mg). The solid was purified by column chromatography using System A 
(300:8:1) as eluant to give a white solid (224mg). FCC using System A (400:8:1) as 
eluant gave the title compound (55mg) as a white solid. 
T.l.c. (System A 300:8:1) Rf0.35 

5 

Example 6 

n-f2-fnvlethvlsuinho 

1.2.4-oxadiazQUS-vnphenvilc arbamate (ZV2-butenedioate salt M :H 
1 1 ^24(Methylsulphonyi)methylan^ 1 2 t 4- 

10 oxadia2oi.5-yI)phenyl]carbamate (55mg) was dissolved in boiling ethyl acetate (1 ml) and 
maleic acid (17mg) in hot ethyl acetate (ImJ) added. White crystals precipitated. These 
were filtered and dried under vacuum to give the title compound (51mg), as a white 
powder, m.p. 170-172° 

Analysis Found: C,50.77; H,5.91; N, 1221; 

15 CjoHjjNjOjS.CAO, requires: C,50.78; H,5.86; R 12.34% 

Example 7 

n-r24(Meth\4snlphon^ 
thiadiaml-S-vl^phenvilcarfaan^t^ 

A solution of 2H!3-methyI-l t 2,4-thiadiazoI.5.yl)benzenaTO (302mg) in dry acetonitrile 
(20ml) was cautiously added to a 0° solution of phosgene (20% in toluene, 5ml) The 
resulting suspension was stirred overnight at room temperature under nitrogen. The 
solution was concentrated in vacuo to give a white solid (0.37g), which was ground to a 
powder using an air stirrer. N-[2-[4-(hydroxymethyI- 1 -piperidinyl] ethyl ) 
25 rnethanesuiphonamide, (450mg) was added. The two solids were stirred for iOmin and 
then lowered into an oil bath at 175° where they were stirred under nitrogen for 25min 
The resultant oil was cooled and separated between sodium bicarbonate (30ml) and 10% 
ethanol in toluene (30ml). The aqueous suspension was extracted with 10% ethanol in 
dichloromet hane (3 x20ml ) . 

30 



20 
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The combined organic extracts were dried and concentrated in vacuo to give a brown oil 
(0.7g), which crystallised on standing. FCC using System A (200:8:1) as eiuant gave, on 
concentration of the appropriate fractions, the title compound (345mg). 
Tic. (System A, 200:8: 1 ) Rf 0.3 

5 

Similarly Prepared:- 
Example8 

Tl~r2-(MethvlsulDhonvnamino1ethvH 
1 0 oxadiazol-5-vnphenvl 1 carbamate (74mg) 
T.l.c. (System A, 200:8:1) Rf 0.25 

From 4^ethyl-2^3-methyl-l,2,4K>xadiazol-^ (600mg) and 

N-[2^4^ydroxymethyI)-l-piperidinyI]ethyl]methan (790mg). 

is fcranrte? 

n 42-r(Methvlsriphonvl)amtno1ethv^^ 
thiadiazol-S-vftphenvllcarbamate. maleate 

[ 1 -[2-[(MethylsulphonyI)arnino] ethyl)^piperidinyi)methyI[2-{3-methyl-l t 2 > 4- 
thiadiazol-S-yI)phenyi]carbamate (345mg) was dissolved in dichloromethane (10ml). A 
20 solution of maletc add (95tng) in warm ethyl acetate (1 0ml) was added. The resultant 
precipitate was collected by filtration and dried to give the title compound. (397mg) m.p. 
139-140°. 

Analysis: Found: C48.53; H.5.69; NJ 1.89; S.1 1.26; 

C^NjOA.C^O, requires: Q4S.49; H,5.49; N, 12.29; S, 1 1 .26% 

25 

Example 10 

f I -r2*fMethvlsulphonvnamino1cthvl1-4-nineridinvnmethvlf 4-mcthvl-2-f 3-methvU 12 4 
-oxadiazol-5-vOohenvncarbanriaie fumerate (1:0 

[l-[2^Methylsulphonyl)amino]cthyl]-4-pipcridinyi]meihyl[4-mcthyl- 2-(3-mcthyl- 1 .2. 4- 
30 oxadiazoI-5-yl)phcnyl) carbamate f74mg) vvas dissolved in boiling ethyl aceiaic (Am\) A 
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20 



solution of maleic acid (22mg) in warm ethyl acetate (1.5ml) was added. The resultant 
precipitate was collected by filtration and dried in vacuo to give a solid (61mg). N.m.r. 
showed an aromatic impurity. For this reason the solid was cleaved with 2N sodium 
hydroxide (10ml). The free base was extracted with dichloromethane (3x10ml). The 
organic layers were dried and concentrated in vacuo to give a white powder, (54mg) 
The free base was dissolved in boiling ethyl acetate (3ml). A solution of fumaric acid 
(26mg) in warm ethyl acetate (5ml) was added. The resulting precipitate was collected by 
filtration and dried in vacuo to give the title compound (37mg), m.p. 174-175°. 
N.ntr. shows ca. 1.8 molar equivalents fumaric acid 
Analysis Found: C.49.47; H.5.61; N, 10.80; 

C B H I9 N J 0 J S.1.8C 4 H 4 0, requires: C.49.46; H.5.52; N,10.60% 



rH2-ffM«hvlnilohonvnainin olett^ 
15 oxadiazoUS-vl^henvncarhai nate. hvdroehlnride. 

A mixture of [4-tneth^-2<3Hnethyl-I,2,4^xadiazol-5- yi)phenyi}carbamoyl chloride 
(500mg) and N^2-{4^droxymethvI>l- p ipaidinyl]ethyi]methanesulphonamide (662mg) 
was heated at 150° under nitrogen for 20min. FCC with System A (250:10:1) as the 
duent gave a pale yellow solid (380mg). This material was dissolved in 
dichloromethane:ethanol (1:1; 5mi) and treated with an excess of ethereal hydrogen 
chloride solution. The solvent was removed in vacuo and the residue triturated with dry 
ether (5x5tnl) to give the title compound as a white solid (400mg), m.p. 200°. 
T.l.c (System A, 250:10:1) RfN).35 

25 Example 12 

f l-f2-f(Methvlamino^sulphonvl1ethvl]-4.nipft ridinvllmethvlf2-n.methvl. I ^ 4. 
oxadiazol-S-vl) phenvl1carbamate maleate (\ • \\ 

4-Piperidinylmethyl t2K3-memyi-I,2,4-oxadia2ol-5-yl)phenyl]carbamate (442mg). 
acetonitrile (25ml), N-methylethenesulphonamide, (172mg) and 
30 N,N-diisopropylethylamine (0.49ml) were stirred at reflux under nitrogen for 4h The 
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solvent was removed under vacuum to leave a brown oil (800mg). FCC using System A 
(200:8:1) as eluant gave a white solid (303 mg). The free base was dissolved in boiling 
ethyl acetate (5ml). A solution of maleic acid (86mg) in warm ethyl acetate (4m!) was 
added. On standing a white solid precipitated. This was collected by filtration and dried 
5 in vacuo to give the title compound as a white powder, (394mg), m.p. 181-182*. 
T.l.c. (System A, 200:8:1) Rf 0.45 
Similarly prepared:- 

Example 13 

10 ri-f2-MethoxvethvlV4-piperidmvnmethvir2-f3-methvl-1 2.4^oxadia2nUS-vn 
Phenvllcarfeamate maleate (\ W raOmg) rrLp. 124- 126°, 
Analysis: C,56.6; H,5.97; N,l 1J8; 

Ci^N^CJ^O, requires: Q56.43; H.6.27; N,l 1.45% 

From 4-Piperidinylmethyl [2-(3-methyl- 1 ,2,4-oxadia2oU5-yI)phenyl]carbamate (366mg) 
15 and 2-bromoethylmethyl ether (0. 1 1ml). 

Example 14 

n -r3-rns4ethvlsulphonvna mino1propvl]^- P i P eridinvnmethvir2-r3>methvl- 1 2 4- 
oxadiazol-S-vnphenvllcarfaamate maleate (\ n (308mg), m.p. 16U162n 

20 

Analysis Found: C49.94 : H,5.87; N, 12.2; 

Q J0 H 2 ^ 5 O 5 S.C 4 H 4 O 4 0. 1H,0 requires: C,50.62; R5.88; N, 12.30% 

Water determination, shows 032% w/w H 3 0 -0. 1 molar equivalents H,0 
From 4-Piperidinyimethyl [2K3-methyl-i,2,4-oxadiazol-5-yl)phenyl]carbamate (256mg) 
25 and N-(3-bromopropyl)methane sulphonamide (2 1 6mg). 

Example 1 5 

f 1 -f2-( Acetvla mino)ethvll-4*pineridinvl|methvll2-f3*methvl- 1 .2.4-oxadiazoUS-vl) 
phenvllcarbamate di-o-iotuovl-l-tartrate 

30 
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From 4-Piperidinylmethyl l2-(3-methyi-1.2,4-oxadia Z ol-5- y l)phenyl]carbamate (304mg) 
and N^-cWoroethyl^cetamide (0.1ml). The free base (74mg) was dissolved in boiling 
ethyl acetate (5ml). A solution of rnaieic acid (29mg) was added. On standing no 
precipitation occurred. The free base was reliberated by the addition of 8% sodium 
bicarbonate solution (20ml)/ extraction with dichloromethane (4x10ml), drying the 
combined organic layers and concentrating in vacuo to give a white solid (ca. 0. Ig). This 
was purified by chromatography on silica using System A (200:8: 1) as eiuant to jive the 
free base as a white powder, (70mg). The free base (53mg) was dissolved in methanol 
(5ml). A solution of di-p- toluoyl-l-tartaric acid (51mg) was added. The solution was 
evaporated to dryness and the glassy residue triturated with diethyl ether (20ml). 
Filtration and drying under vacuum gave the title comnn.,nrf as a white solid (75mg), 
m.p.^r/tfec.) 

Analysis found: C.60.21: H,5.91; N.8.59; 

C »H 27 N 3 O 4 -C J0 H It O t -HjO.0.1C 4 H l0 O requires: C.59.67; H.5.95; N,8.61% Watef 
determination, shows 2.29% w/w Rfl 
-1 .0 molar equivalents H,0 



N-r2-f4-f2-rfrf2^Mvlethv|.l 7 4^x a di a r.nl.^vlWnYl) am ;.,» 1 . 
carbonyllaminoletnvlVl^m^riimHj^hvlWhanggilnhonamide dihvrirnrhlnr^ 
From N42^3-ii»ethyl-l,2,4-oxadi^^ urea 
(300mg) and 2-iodoewyl-NMneuwlsulphonamide (34lmg). The free base (215mg) was 
dissolved in dichloromethane (2ml) and treated with an excess of ethereal hydrogen 
chloride solution. The solvent was removed in vacuo and the residue triturated with dry 
25 ether (5x 1 0ml) to give the title compound as a pale yellow solid (200mg) m.p. 178-1 80" 
T i c. (System A, 150:10:1) Rf 0.28 

Example 17 

|-f2-f(Methvls»lnhonvl^amino1«hvl)^. n ineridin Y lf? -(3.methvl.| 7 4-oxadtaynl.S.vl) 
30 Phenyl lcarbamate mnn ohvdrachloririfr 
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From 2-(3-methyI-l ,2,4-oxadia2oi-5-yl)-4-(piperidinyI)[2-(3-methyl- 1 ,2,4-oxadiazol-5- 
yl) phenyljcarbamate (350mg) and 2-iodoethyI-N- methylsulphonamide (433mg). The 
free base (360mg) was dissolved in dichloromethane (3ml) and treated with an excess of 
ethereal hydrogen chloride solution. The solvent was removed in vacuo and the residue 
triturated with dry ether (5x10ml) to give the title compound as a white solid (370mg), 
nup. 219-220° 

T.Lc. (System A, 250:10:1), RfOJO. 



Example 18 

10 f 1 ^-Anrino^xopropvlV4-piperidinvn m 2 4-oxadiazol-5-vn 

phenvllcarhamate maleate (\ : O 

4-Piperidinyimethyl [2-(3-methyl- 1 ,2,4-oxadiazol-S-yi)phenyi]carbainate (4 1 Omg), 
3-chloropropionaraide (142mg), N.N- dusopropyiethyiamine (0.48ml) and dry acetonhrile 
(20ml) were stirred at reflux under nitrogen for 25h. Cooling and concentration in vacuo 

15 gave an orange solid (0.612g) which was purified by FCC using System A (90:10:1) as 
eluant to give a white solid (399mg). The free base was dissolved in boiling ethyl acetate 
• (20irJ). A solution of malesc add (M9mg) in hot ethyl acetate (3ml) was added. 
Concentration in vacuo followed by trituration of the residue in tetrahydrofuran (20ml), 
filtration and drying gave a brown solid (378mg) which was again triturated with 

20 tetrahydrofuran (15ml). Filtration and drying in vacuo gave a white solid (312mg). 
Recrystailisation from tetrahydrofuran (10ml) and ethanol (3.5ml) gave, on standing and 
after addition of cydohexane (ca. 5ml), the title compound as white crystals, (255mg). 
Analysis Found: Q54.47; H,6.33; N, 12J9; 

C lv E^ s Np 4 .CA0 4 requires: Q54.86; H,5.81; N,13.91% 

25 Water analysis, shows 0.95% w/w H,0 -0.27molar equivalents. 

The title compound was deaved by 8% sodium bicarbonate solution ( 1 5ml) and the free 
base isolated by extracting the aqueous layer with dichloromethane (4x1 0ml), drying the 
combined organic layers and concentrating in vacuo to give a white solid (15Smg). This 
was dissolved in warm ethyl acetate (10ml). A solution of maleic acid (50mg) in hot 

30 tetrahydrofuran (1ml) was added. The resulting solution was concentrated in vacuo to 
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give an oil which was triturated with tetrahydrofuran to give a white solid. This was 
filtered, washed with cyclohexane and dried under vacuum to give a while solid (143mg) 
N.m.r. showed ca. 1 molar equivalent of tetrahydrofuran. To remove residual 
tetrahydrofuran, the salt was triturated with diethyl ether (20ml). Filtration, washing with 
5 cyclohexane and drying under vacuum gave a white solid (97mg) M.p. 138-139° 

Analysis Found: H.5.97; N, 13.93; 

CiAj n A C<H,0 4 requires: C.54.86; H.5.81; N,13.91% 

Example 19 

10 fl'-fMethvfeutohonvnri 4Vh biperidin^4.v|lniethvir2-r3-methvl-l 2 4-oxadia?nl-S- Y l) 
phenvllcarbamate maleate (\ • 1 ) 

To. 4-Kpmdinyunethyl [2-(3-methyl-l t 2,4-oxadiazol-5. yl)phenyljcarbamate (366mg, 
was added N-(4- oxopiperidmyl)methanesulphonanude (180mg), dichloroethane (15ml) 
and glacial acetic acid (0.07ml). The yellow solution was stirred under nitrogen anil 
sodium triacetoxyborohydride (355mg) cautiously added. The resulting suspension was 
stirred under nitrogen for 48h and another quantity of the borohydride (156mg) added. 
After stirring for a further 24h, 8% sodium bicarbonate solution (25ml) was added. The 
layers were separated and the aqueous layer extracted with dichloromethane (5x1 0ml) 
The combined organic extracts were dried and concentrated in vacuo to give a cream 
20 solid (604mg), which was purified by FCC using System A (30:8:1) as eiuant to give a 
white solid (249mg). This was further purified by FCC using System A (200:8:1) as 
eiuant to give a white solid (185mg) which was further purified on silica using ethyl 
acetate:ethanol:aqueous ammonia (100:8:1) as eiuant to give the free base of the title 
compound as a white solid, (54mg). 
25 T.l.c. (System A, 30:8:1) Rf 0.36 

The free base was dissolved in boiling ethyl acetate (ca. 3ml). Maleic acid f I3.7mg) was 
added and the mixture left standing overnight. Filtration, washing with fresh ethyl acetate 
(5ml) and drying in vacuo gave the title compound (36mg), m.p. 186- 187 ? 
Analysis Found: C.52. 1 1 : H 5 Q- Nl n si- 

30 a,H i: Np,S.0.95C 4 H 4 O 4 .0.04H.O requires: C.52.56; H.6. 1 3; N. 1 1 88% 
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Water analysis found: 0. 1 2% wAv H^O -0.04 molar equivalents H,0 
Example 20 

ri-re-rfMethv lsulphonvttaminote 
5 I.2.4-oxadi a2ol-5*vnphenvncarbamate maleate 

A solution of 5-fluoro-2^3-methyl-i t 2,4K>xadi^ (97lmg) in 

sieve-dried acetonitrile (15ml) was added dropwise to a solution of phosgene at 0° (20% 
in toluene, 14inl). The white suspension was stirred under N 2 for 5h. Concentration in 
yacuo gave a white solid, to which was added dry dichloromethane (30ml) followed by a 

10 solution of N-[2-[4-(Hydroxymethyl>l. piperidinyljethyljmethanesulphonamide (1.615g) 
in sieve-dried dichloromethane (30ml). The resulting suspension was stirred under 
nitrogen at room temperature for 24h. 8% sodium bicarbonate (60ml) was added and the 
layers separated. The aqueous layer was extracted with dichloromethane (4xl0mI).The 
combined organic layers were dried, filtered and concentrated in . vacuo to give a white 

15 foam (1.9g). FCC using System A (200:8:1) as duant produced a white solid (0.35g), 
which was further purified by FCC using ethyl acetate:ethanoi:aqueous ammonia 
(200:8:1) as eluant to give the free base of the the title compound as a white powder 
(173mg). 

Tic ( System A, 200:8:1) Rf 0.25 
20 The free base was dissolved in boiling ethyl acetate (5ml) and a solution of maleic acid 
(47mg) in warm ethyl acetate (3ml) was added. Standing, filtration and drying under 
vacuum gave the title compound as a white solid (168mg), m.p. 165-167°. 
Analysis Found: C,48.16; H^.25; N,12.19; 

C^H^FN^S.CAO, requires: C,48.33; H,5.29; N, 12.25% 

25 

Example 21 

N-f2-r4-rrrrr2-rwmetlivl- 1 2 4^xadiazol-5-vnphenvnamino1 
carbonvl]arni nolmethv1Vl*niperidinvnethvllmethanesulphonamide maleate (\ ■ n 
A solution/suspension of [2^3-Methyl-l,2,4-oxadiazol-5- yl)phenyl]carbamoyl chloride 
30 (I29mg) in acetonitrile (30ml) was stirred at room temperature under a nitrogen 
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atmosphere. N-[2-[4- (aminomethyl)- 1 -piperidinyljethyljmeihanesulphonamide ( 1 40mg) 
was added in acetonitrile (5ml) and the resulting solution stirred overnight. The resultins 
white suspension was reduced to dryness under vacuo before purifying by FCC with 
System A (90:10:1) as the eluent, giving the free base of the title comnonnH ^ a white 
solid (61mg). T.l.c. (System A, 90:10:1) Rf 0.38. The free base was dissolved in 
methanol (5ml) and maieic acid (15mg), in methanol (3ml) was added. The solvent was 
removed in vacuo and the residual oil was triturated with ether to yield a the title 
compound as a white solid (74mg) 67-69°. 

Analysis Found: C.48.77; H.5.94; N, 14.6; 

C,,H B N < 0 4 S.C 4 H 4 0 4 .H J 0 requires: C.48.4 1; H.6.01; N. 14.73% 



Example 22 

fl-f24(Methvlsulphonvnamin olemvn.^ 
oxadiazol-S-vnphwnvncarfaamate maleate <\ :H 
15 Sodium hydride (60% in oil; 73mg) was added to a solution of 2- cydopropytacetamide 
oxime (146mg) in distilled tetrahydrofuran (20ml) containing 4 molecular sieves (6 
pellets) under a nitrogen atmosphere at room temperature. The yellow suspension was 
refluxed for 0.75h, cooled and a further portion of sodium hydride (68mg) added, 
followed by a solution of methyl-2-[t[[l-[2.[(methylsulphonyl)ainino]ethyl] 
-4-piperidinyl] inethoxyjcarbonyljaininojbenzoate (231mg) in distilled tetrahydrofuran 
(10ml). The solution was refluxed for 4.5h, then allowed to cool. Ethanol (lOml) was 
added and the resulting suspension concentrated in vacuo to give a yellow solid. FCC 
using System A (200:8:1) as eluant gave the free base of the title compound (40mg). 
T.l.c. (System A, 200:8:1) Rf 0.25. 
25 The free base was dissolved in warm ethyl acetate (2ml) and a solution of maieic ac.d 
(13mg) in warm ethyl acetate (2ml) was added. The resulting precipitate was collected by 
filtration and dried in vacuo to give the title compound as a yellow powder, (43m«) m.n 
160-161° 

Analysis Found: c 5 , 42; H.5.74. N. 1 1 .89 

30 C^NAS.C.HA requires: C.51.8; H.5.74; N, 12.08% 
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Example 23 

n42-rfMethvl<nilphonvn^ 
5 -oxadiazol-5-vnphenvllcarta arnate maleate f I 1 ) (59mg), m.p. 169-1 70« . 

Analysis Found: C,54.29; H,5.53; N, 10.77; 

Cj.iysrPjS.C^A.OJIiO requires: C,54.15; R5.45; N,11.28% 

Water determination Found: 0.86% w/w HjO, -0 J molar equivalents H,0. 
From benzamide oxime (92mg) and methyl-2-[[[[H2-[(methylsulphonyl) 
10 ambo]e%I]^piperidmyI]methoxy]carbonyI]anim (167mg). Via free base of 

title compound f60m^ 

T.Lc. (System A , 200:8: 1) Rf 0 3. 

Exalte 24 
15 rM2-mvfcthvlfflilphonvl^^^ 

1 .2.4-oxariiazol-S-vnphe nvncaitematft maleate (\:\) (I26mg), m.p. 171-172°; 

Analysis Found: C .S1.01: H,6.04; H, 1 1 .76; 

C^^NpjS.C^O^O.lHjO requires: C,51.47; R6.08; N,12.00% 

Water determination, found 0.27% H^O -0. 1 molar equivalents R.0 
20 From N-hydroxy-2-methylpropanimidanude (I02mg) and methyl-2-[[[[l- 

[2.[(methylsulphonyl)ammo)ethyl]-4-piperid 

( 230mg). Via the free base ( 1 24mg). 

Tie (System A, 200:8: 1) Rf 0.3 

25 Example 25 

fH2-f(Meth>risulphonvha minolet^ 

oxadiazol-5-vnnhenvnca rbamate maleate f I - 1) f65mffl m p 143-144° 
Analysis Found: C54.7; H,5.5; N.10.95; 

C^HjjNjO^S.C^O^O. 1 5H : 0 requires: C,55. 1 ; H,5.62; N. 1 1 .08% 

30 Water determination showed ca. 0.40% w/w FLO 
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-0. 1 5 molar equivalents present 

From 2-phenylacetamideoxime ( 1 20mg) methyl-2-[[[[ 1 -[2-[(methylsulphonyi) 
amino]eihyl]^piperidinyl)meihoxy]carborryl]amino}r^ (253 mg). Via free base 

(80mg). 

5 

Example 26 

142-fnvlethvlsulphonvnaminol ethvn^piperid^ a. 
oxadiazol-5-v Qphenvncarbamate 

From acetamide oxime (22mg) and methyl-2.[[[[l-[2-[(methylsulphonyI) 
10 amino]ethyl}-4^piperidinyl3 methoxy]carbonyl}amino]benzoate (lOOmg) to give free base 
(52mg) as a white solid (Characterisation as for Example 1 ). 

Example 27 

f W24<Methvl<m»nh(^ 
15 *I-2.4-oxa dia2ol»S^vnphenvncarfaamate monohvdrochlorjde 

From N-hydroxy-^Htimethyipropammdanude (85mg/ and methyl-2- 

t[[( 1 -[M(methylsulphonyI)am^ benzoate 

(250mg) to give free base as a cream solid (144mg) 

Tic (System A, 95:5:0.5) 
20 The free base was dissolved in dichloromcthane (5ml) and treated with ethereal 

hydrochloric acid. Concentration and trituration with ether afforded the title compound 

as a cream solid (120mg), m.p. 233-23 5 9 

Analysis Found: C,51.0; H,6.7; N,I3.5;-C B H n N J O s S.Ha 

Quires; C,51.2; H.6.7; N,13.6% 

25 Water analysis contains 0.35% riO by weight. 



Example 2S 

f \4 l-Methvlethvn-4'Pi peridinvilmethvlf2-f3-methvl- 1 .2 4-oxadiazoU5-vl)nhenvll 
carbamate 



30 
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N-[2^3-methyM,2,4^xad^ (450mg) 
(287mg), analar grade acetone (0.075ml) and glaciai acetic acid (0.07ml) were stirred in 
dichloromethane (20ml) under nitrogen. Sodium triacetoxyborohydride (269mg) was 
cautiously added. The cloudy liquid was stirred and after 49h a further quantity of 
5 acetone (0.05ml) was added. After 68h sodium triacetoxyborohydride (lOOmg) was 
added After I20h 8% sodium bicarbonate solution was added. The resulting layers were 
separated and the aqueous layer extracted with dichloromethane (4x10ml). The combined 
organic layers were concentrated to give a white solid (244mg). This was purified by 
FCC using System A (90:10:1), yielding the title compound as a white powder (I30mg). 
10 T.Lc. (System A 90:10:1) Rf 0.55. 

Example 29 

T 1 4 1 >MethvleiiwlV4>piDeridinvl1metWir2^3^ethvl-I , 2 , 4^raHi a yx>l-5-vnphenvl'| 

15 To a warm solution of [Hl^ethylethyi)^iperid^ 

oxadiazol-5~yl)phenyl]caxbamate (120mg) in the minimum amount of ethyl acetate was 
added a solution of maleic acid (36.9mg) in the minimum amount of warm methanol 
(2ml). Concentration in vacuo left a white oily residue which was triturated twice in ether 
(1 0ml). The resulting white powder was filtered and dried in vacuo to yield the title 

20 compound as a light brown solid (107mg), m.p. 89- 93°. 

Analysis Found: C,5739; R6.4 1; N, 1 1.2; 

C^N.O^CAO^CH.oO.O J5H.0 requires: 

C57.68; H,6.65; N,llJ 
25 Water analysis found 0.7 1% w/w H^O fi e. ca. 0.2 molar equivalents Rfi) 

Example 30 

I -Methvl-4-rf lTr 2-n-methvl-l ,2.4-oxadiazol-5-vl)phenvl 1 

aminolcarbonvnoxvlmet hvll-1424(methvlsulphonvhaminol ethvllpiperidinium iodide 

30 
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[ ! -I2-[(Methylsulphonyl)amino]ethyI]^-piperi(iinyl}methyIt2-(3-inethy|. 1 ,2,4-oxadiazol 
-5-yl)phenyl]carbaraate (136mg) was dissolved in sieve-dried dichioromethane (3ml). 
Methyl iodide (0.9ml) was added and the solution stirred for 48h. The resulting white 
residue was triturated with cyclohexane (10ml) and dried in vacuo to give a white solid 
5 (145mg). Trituration with ethyl acetate (3x10ml) gave, on filtration and drying in vacuo 
the title compound as a white solid fl04mgV 190" (dec. V 
Analysis Found: C ,41. 13; H.5.24; N, 1 1.88; 

C^H^INjOjS requires: C.41.46; H.5.22; N, 11.68% 

10 Example 31 

fH2-f(Tvterrylsiilnhorwl>amno] 
oxadiazol-g-vi)phenvi1carbamntf fj.»vi/U 
H-[2-[(MethylsulphonyI)aiiiii^ 

-5-yl)ph«ryl]carbarnate(600mg) was dissolved in 8% sodium bicarbonate solution, and 
the free base extracted with dichioromethane (4x1 0ml). Concentration in vacuo gave a 
whhe solid (460mg). To this was added a farther portion of the free base (136mg). The 
combined free base was dissolved in sieve-dried chloroform (25ml), m-chloroperbenzoic 
acid (589mg) was cautiously added and the resulting suspension stirred under nitrogen for 
20h at room temperature. 2N hydrochloric acid (30ml) was added. The layers were 
separated, the aqueous layer washed with chloroform (2x30ml) and the combined organic 
layers back-extracted with water (lOml).The combined aqueous layers were concentrated 
iSJaajfi to give a white solid (0.675g). FCC using System A (25:8:1) as eluant gave a 
solid which was further purified by FCC using System A (50:8:1) as eluant to give the 
title compound as a whhe powder (270mg), m.p. > 185° (dec). 
Mass spectrum shows [MH]' at 454.2 
T.i.c. (System A, 25:8: 1) Rf 0.4. 



15 



20 



Examnle 3? 

N-f2-f4-Trrrf2-f5-Methvl.l 7 ^xadiaanU^.vltohenvllaminnl 

carbonYnaminolmetrwlVl-nineridinvllMhvl) m ethan« u | n hnrBmidp.rnonnh v drochlnriri^ 
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A solution of N-[244^aminomethyI)-i-piperidinyl]ethyl]methanesulphonamide f270mg) 
in acetonitrile (10ml) was added to a stirred solution of 
[2-(5-methyl-l,2,4-oxadiazol-3-yl)phenyl] carbamoyl chloride (250mg) in acetonitrile 
(30ml) and stirred at room temperature under a nitrogen atmosphere for 22h and then at 
5 60° for 22h. The reaction mixture was then concentrated to give a cream solid (490mg) 
The solid was purified by FCC eluting with ethyl acetate followed by System A (90:10:1) 
to yield a cream solid (66mg). This was dissolved in methanol and ethereal hydrogen 
chloride was added. Concentration followed by trituration with ethyl acetate gave a solid 
which was further purified by FCC using System A (90:10:1) as eluant. The resulting 
10 solid (32mg) was dissolved in dichloromethane/methanol, treated with ethereal hydrogen 
chloride and triturated with ethyl acetate to give the title compound as a white solid 
(12rag). 

N.mx □ (DMSO) 

4.65 GIL brs), 8.885 Qfi, s) t 8.275 QH, brd) 7.975 QH, brd) 7.42 - 7.505 (2H, dt & t), 
15 7.375 QH, brt), 7.125(1*1 dt), 3.525 QE brd) 2.8-3.45 (UH 3 x m), 1.865 (2H, brd), 
1.75 QH, brm) M55 (2H, brq). 

Example 33 

H 42-rnsdethvl; nilphonvnmethv^^ 1 2 4- 

20 oxadiazol-S -ynphenvllcarfaamate maleate-f 1 : h 

To a stirred solution of tMM^^y'su^pbonyiJaminolethylJ-A-piperidinylJmethyl 
p-O-methyl-l^^xadiazol-S-yOphenylJcarbamate (190mg) in dry tetrahydrofuran 
(5ml) was added tetrabutyiammonium fluoride (LI 0ml, 1.0M solution in 
tetrahydrofuran). After 30min methyl iodide (0.03ml) was added and the suspension 

25 stirred for 2.5h. Pouring into 8% sodium bicarbonate (25ml) solution, extracting with 
dichloromethane (4x1 0ml) and drying the combined organic layers gave, on filtration and 
concentration in vacuo, a yellow solid (0.4 14g). FCC using System A (200:8: 1) as eluant 
gave a white solid <224mg). Further purification by FCC using System A (300:S*1) as 
eluant gave a white solid (144mg).Further FCC using System /. (400:8:1) gave the free 

30 base of the title compound as a white solid (55mg). 
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Tic (System A 300:8: 1) Rf 0.35 

The free base (55mg) was dissolved in boiling ethyl acetate ( I ml) and maleic acid ( 1 7mcj 
in hot ethyi acetate (lml) added. White crystals precipitated. These were filtered and 
dried under vacuum to give the title compound as a white powder (5 img), m.p. 170- 172° 
Analysis Found: C50.77; H,5.91; R12.21; 

C^H^Pj.QHA requires: C50.73; H,5.86; N, 12.34% . 

Example 34 

N-(3-Methvl-l .2.4-oxadi azol-5-vl VW-f 2-f 1 4 phenvlmethv1V4- Djperidinvl]gthy |]Mrp g 

A mixture of [2<3-methyl-l,2,4^xadia2oI-5-yi)phenyl}carbamoyl chloride (l.Og) and 

4-(2.aminoethyI)-l^enzylpiperidiiie (l.38g) was stirred at 150° under nitrogen for ISmin. 

FCC with System A (250:10:1) as the eluent gave the title compound as a white solid 

(l.47g)m.p. 138-9° 

T.Lc. (System A250:10:I) t Rf=0.42 

Stmilariy prepared:* 



Example 35 

,1 -fPhenvlmethvlV^piperidinv l r2-Q-methvl- 1 ^ ^xadiazol-S^ynphenvllcarbamat^ 
20 (1.18s) 

T.l.c. (System a 500:10:1) Rf *=0.50 

From [2^3.MethyUU,4^xadia^ chloride (l.Og) and 

l-benzyl-4-hydroxypiperidine (l.2g). A sample of the free-base (160mg) was dissolved in 
dry dichloromethane (2ml) and treated with an excess of ethereal hydrogen chloride 
25 solution. The solvent was removed in vacuo and the residue triturated with dry ether 
(5x5ml) to give the monohydrochloride of the title compound as a white solid (I63mg>. 
m.p. 240-242° ' 

Analysis Found: C.6L2; H,6.0; NJ2.K; 

C~H N N 4 O v HCI requires: C,6I.6; H,5.9; N,13.I% 

30 
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Example 36 

n-rffhenvlmethvlM-pi perid^ 
carbamate 

A solution/suspension of [2<3-methyl-l,2,4-oxadiazol-5- yi)phenyl]carbamoyi chloride 
(1-I77g) in acetonitrile (50ml) was stirred under a nitrogen atmosphere. 
1 -benzyi-^hydroxymethyl piperidine (I.53g) in dry dichloromethane (Sml) was added and 
the resulting solution stirred at room temperature overnight The mixture was reduced to 
dryness under vacuo to give a white solid (3.71). The solid was washed with 2N 
hydrochloric acid (100ml) and extracted with ether (2x100ml). The aqueous was 
are-basxfied with sodium bicarbonate (pH8) and the product extracted into 
dichloromethane (3x500ml). The solvent was removed under vacuo yielding a white solid 
which was further purified by FCC with 15% methanol in toluene as eluent, giving the 
title compound as a pale yellow solid (1 .53g), m.p. 1 05-1 07°. 
TJx. (15% methanol in toluene) Rf 0.74 



Example 37 

H -U^ethvlsulnhorrvnam^^ ? 4-oxarfia*ol-<U 

vOphenvH carbamate 

Methanesulphonyl chloride (0.02ml) was added to a stirred solution of 
1 -[(2-anunoethyl^piperidi^ 
carbamate (lOOmg) and pyridine (0.05ml) in dry dichloromethane (2.5ml) under nitrogen. 
After 1.5h water (10ml) was added and the mixture extracted with dichloromethane 
(3x5ml). The combined extracts were dried, filtered and evaporated to give a yellow oil 
(-125mg). FCC with System A (250:10:1) as the eluent gave the title compound as a 
15 white solid (68mg) m.p. 126-7°. 



The following salt was prepared according to conventional procedures: - 
Example 38 

ri-f2^Methvlsulphonvl )amino1ethvll^pineridinvllmethvir2-f3-me!hv|-l,2 4-oxadia?oUS. 
vDnhenvll carbamate methanesulnhonate salt 
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m.p. 165-167". v nux (Nujol) 174 1. 1597. 1044, 74S, 552 cm' 1 



Biological Data 

The antagonism of 5-HT at 5-HT 4 receptors by compounds of the invention has 
been demonstrated in vitro using the rat oesophagus test as described hereinbefore 
Thus, for example, the compounds of the following examples gave the following pkb 
10 values 



Comoound of 


okb 


ExamDle 




1 


10.8 


11 


8.1 


13 


10.0 


20 


8.9 


21 


7.8 


33 


8.6 



The compounds of the invention exhibited no apparent adverse or toxic effects when 
administered to rats in vivo . Thus the compound of Example 1 exhibited no 
apparent adverse or toxic effects when administered intraperitoneally to conscious 
rats up to doses of img/kg. 
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Pharmacy Examples 



Example 1 - Tablets 



a) Compound of the invention 
Lactose 

Microcrystaliine Cellulose 
Cross-linked polyvinylpyrrolidone 
Magnesium Stearate 
Compression weight 



S.Omg 
95.0mg 
90.0mg 
8.0mg 

200.0mg 



The compound of the invention, microcrystaliine cellulose, lactose and 
cross linked polyvinylpyrrolidone are sieved through a 500 micron sieve 
and blended in a suitable mixer. The magnesium stearate is sieved 
through a 250 micron sieve and blended with the active blend. The blend 
is compressed into tablets using suitable punches. 



b) Compound of the invention S.Omg 



The compound of the invention, lactose and pregelatinised starch are 
blended together and granulated with water. The wet mass is dried and 
milled. The magnesium stearate and cross-linked polyvinylpyrrolidone are 
screened through a 250 micron sieve and blended with the granule. The 
resultant blend is compressed using suitable tablet punches. 



foampi? ? - Capsutfis 



Lactose 
Pregelatinised Starch 
Cross-linked polyvinylpyrrolidone 



165.0mg 
20.0mg 
8.0mg 

2.0mg 

200.0mg 



Magnesium Stearate 
Compression weight 
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a) Compound of the invention 
Pregelatinised Starch 
Magnesium Stearate 
Fill weight 



5.0mg 
193.0mg 

2,Qmg 
200.0mg 



The compound ot the invention and pregelatinised starch are screened 
through a 500 micron mesh sieve, blended together and lubricated with 
magnesium stearate, (meshed through a 250 micron sieve). The blend is 
filled into hard gelatine capsules of a suitable size. 



The compound of the invention and lactose are blended together and 
granulated wtth a solution of polyvinylpyrrolidone. The wet mass is dried 
and milled. The magnesium stearate and cross-linked polyvinylpyrrolidone 
are screened through a 250 micron sieve and blended with the granules 
The resultant blend is filled into hard gelatine capsules ot a suitable size. 



Example 3 . gy^p 

a) Compound of the invention 5.0mg 

Hydroxypropyl Mathyicellulose 45.0mg 

Propyl Hydroxybenzoate l.5mg 

Butyl Hydroxybenzoate 0.75mg 

Saccharin Sodium 5.0mg 

Sorbitol Solution 1 .Oml 



b) Compound of the invention 
Lactose 

Polyvinylpyrrolidone 
Cross-linked polyvinylpyrrolidone 
Magnesium Stearate 
Fill weight 



200.0mg 



5.0mg 
177.0mg 



8.0mg 
8.0mg 
ZQW 



SUBSTITUTE SHEET 



WO 93/20071 



48 



PCT/EP93/00779 



Suitable Buffers 
Suitable flavours 
Purified Water to 



qs 
qs 

10.ml 



The hydroxypropyl methyicellulose is dispersed in a portion of hot purified 
water together with the hydroxybenzoates and the solution is allowed to 
cool to room temperature. The saccharin sodium flavours and sorbitol 
solution are added to the bulk solution. The compound of the invention is 
dissolved in a portion of the remaining water and added to the bulk 
solution. Suitable buffers may be added to control the pH in the region of 
maximum stability. The solution is made up to volume, filtered and filled 
into suitable containers. 



Example 4 - Injection Formulation 



Sodium chloride may be added to adjust the tonicity of the solution and 
the pH may be adjusted to that of maximum stability and/or to facilitate 
solution of the compound of the invention using dilute acid or alkali or by 
the addition of suitable buffer salts. Antioxidants and metal chelating salts 
may also be included. 

The solution is prepared, clarified and filled into appropriate sized 
ampoules sealed by fusion of the glass. The injection is sterilised by 
heating in an autoclave using one of the acceptable cycles. Alternatively 
the solution may be sterilised by filtration and filled into sterile ampoules 
under aseptic conditions. The solution may be packed under an inert 
atmosphere of nitrogen. 



Compound of the invention 
Water for injections B.P. to 



%w/v 

1.00 

100.00 
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1 - Compounds of formula (I) 



O 




wherein R l represents a hydrogen or a halogen atom, or a C^lkyl, C^lfcoxy or 
10 hydroxy group; 

R 2 represents an oxadiazole or thiadiazole ring substituted by a group selected from 
Ci-^lkyi, C^cycloalkyl, -O^C^alkenyl, - CH 2 C 2 . 5 alkynyl t phenyl or benzyl; 
X represents NH or an oxygen atom; 
m represents zero, 1 or 2; 
15 R 3 represents C^lkyl, benzyl, -(Oy.R 4 or 




R 4 represents a group selected from cyano, hydroxy!, C^lkoxy, phenoxy, QOJC^allcyi, 
20 CCOjqft, -CONR'R 1 , ^R'COR 7 , -SOjNRV or - NR*S0 2 R 7 (wherein each of R 6 and 
R 7 independently represent a hydrogen atom, a C^lkyl or phenyl group); 
n represents 2 or 3; 

R 5 represents COR* or S0 2 R* (wherein R* represents a hydrogen atom, a C^alkyl or 
phenyl group); 

25 and quaternary ammonium derivatives, piperidine N-oxides and pharmaceutical^ 
acceptable salts and solvates thereof. 

2. A compound as claimed in Claim 1 in which X is a an oxygen atom. 

3. A compound as claimed in Claim 1 or Claim 2 in which m is 1. 

4. A compound as claimed in any of Claims 1 to 3 in which R } is a group -(CH^R 4 
30 5. A compound as claimed in Claim 4 in which n is Z 
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6. A compound a claimed in Claim 4 or Claim 5 in which R 4 is a group NR*S0 2 R 7 - 
7. 

[l-[2-[(Methykulphonyl)m^ 
oxadiazol-5-yI) phenyljcarbamate; 

5 

[l-[2-[(Methylsulphonyi)ammo]ethyI]^p 
thiadiazo!-5-yl)phenyI]carbainate; 

[l-[2^McthylsuIphonyI)amino]ethyI]-4-piperidinyI]methy![4-inethyl- 2-(3-raethyl-l,2,4- 
10 oxadia2ol-5-yI)phcnyl]carbainatc; 

[l-[2-[(Methyiamino)sulphon 
o x nri i a7nl-5-yl)phenyl]carbamate; 

15 [W 2 -Methoxyethyl)^pipcn^ 
carbamate; 

(HM( Me %k ul P hon yO Min °]propyl}^pi^^ 
oxadiazot*5-yl)phenyl]carbamate; 

20 

[l-[2^Acetylamino)ethyl}^piperidinyq^ 
phcnyljcarbamate di-p-toiuoy I- 1 -tartrate; 



N-[2-[4-[2-[[[[2<3-Methyl-l,2,^ 
-l-piperidinyl]ethyl]mcthanesuIphonamide; 

H2-[(Methylsulphonyl)amino]ethylH^ 
phenyl]carbamate; 
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[H3-Amino-3K)xopropylH.pip erid i ny |] methyl p.(3-methyl-l,2,4-oxadiazol-5-yl) 
phcnyl]carbamaic; 

[lXMe%lsulphonyl)[l,4^bipiperidin]^ 
5 phenyljcarbamate; 

[H 2 H(Methylsulphonyl)amino]eUiyi^^ 
l,2,4-oxadiazol-5-yI)phcnyl}cartaniatc; 

10 N-[2-[4^[[[[2K3-Methy|.lA4^xadiazoI-5-yl)phcnyl}amino]carbonyl]am 
-l-piperidinyl]ethyI]methanesulphoramide; 

[l-[M(^%kulph°nyl)amino]ethyl^ 
oxadjazoI-5-yl)phenyI}carbaniate; 

15 

[H2-[(Methy!sulphooyl)amino]ethyl^ 
-5-yl)phenyl]carbamate; 

[H 2 -[(Methylsuiphonyl)amii»}e^ 
20 oxadiazol-5-yI]phenyl]carbamate; 

[H24(Methylsulphonyl)ainino}ethyl}^pipcridinyl]meihyip-[3-(phcnylmethyl> 
oxadiazol-5-y!)phenyl]carbainate; 

25 ^[Z-KMethylsulphonylJaminoJethylJ^iperidinylJmethylfZKS-methyl-l.^^xadiarol 
-5-yl)phenyl]carbamate; 

[ 1 -[2-[(Methylsulphonyl)amino]ethyl]-4.pipcridinyl)inethyl][2-[3-( 1, 1 -dimethyielhyl) 
- l,2,4-oxadiazol-5-yl]phenyl]carbamate monohydrochloride; 

30 
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[ 1 -(1 -Methy lethyl H-piperi^ 
carbamate; 

[Hl-Methylethyl)^piperidinyt}m^ 
5 carbamate; 

N-[2-[4-[[[[[2<5-Methyl-lA4^^ 
-l-piperidinyl]ethyi]methanesulphonamide; 

10 [l-[2-[(Methylsulphonyl)methylamino]e^ 
oxadiazol-5-yl)phenyl]carbaroate; 

N^3-Methyl-lA^xadiazol-5-yI)-N42^^ 

15 l-(PhenylmethyI)-4.piperidinyl [2-(3-methyH,2,4-oxadia2oI-5- yl)phenyl]carbamate; 

[l-[(Phenylmethyl)^piperidinyl}me^ 
carbamate; 

20 and pharmaceuticaily acceptable salts thereof. 

8. [l-[2-[(Methyisulphonyl)amino]ethyl]^-piperidinyl]methyI[2^3-methyi-U 
oxadiazol-5-yi)phenyi]carbamate; 

and pharmaceuticaily acceptable salts thereof. 

25 

9. The compound of Claim 8 in the form of its butenedioaie salu 

10. The compound of Claim 9 in the form of its methanesulphonate sail. 
30 11- A compound as claimed in any of Claims 1 to 10 for use in therapy. 
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12. A method for treatment of conditions mediated by 5-hydroxytryptaraine, in 
particular conditions capable of amelioration by antagonism of 5-HT 4 receptors 
comprising administration of an effective amount of a compound of formula (I) as 
claimed in any one of Claims 1 to 10. 

13. The use of a compound as claimed in any one of Claims 1 to 10 in the preparation 
of a medicament for use in the treatment of conditions mediated by 
5-hydroxytryptamine, in particular conditions capable of amelioration by antagonism of 
S-HT 4 receptors. 



14. A pharmaceutical composition comprising a compound as claimed in any one of 
Claims 1 to 10 together with a phannaceuticaHy acceptable carrier. 

15 15. A process for the preparation of a compound of formula (I) as claimed in Claim 1, 
which process comprises 



20 



(A) reacting a compound of formula (II) or (III): 

O 



NH 




= c =o (HI) 



(H) 



25 or a protected derivative thereof, wherein Y represents a leaving atom or group, with a 
compound of formula (IV) : 

30 where M is NH,, OH or an activated derivative thereof * 
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(B) alkylating a compound of formula (V) : 

O 





(V) 



or a protected derivative thereof, with a compound of formula (Via) or (Vlb): 

LR 3 (Via) CH^CH-R 4 * (Vlb) 

wherein L represents a leaving atom or group and R 4 * is an electron withdrawing group, 
or a protected derivative thereof, in the presence of a base; or 
reacting a compound of formula (V) with a compound of formula (Vic) 
15 ' 0 = R 3 (Vic) 

hi the presence of a reducing agent; 
(C) reacting a compound of formula (VII) 



20 



— z 

II 
o 

25 where Z is C^aikoxy with a compound of formula (VI II) 

N-O-H 
NHj 11 R 

where R 9 is a substitueni as defined for R 2 , in the presence of a strong base such as 
sodium hydride;. 
30 (D) reacting a compound of formula (IX) 
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(ay. 




(IX) 



-r 



where R* is as defined above; 



(E) reacting a compound of formula (X) 



O 

II 



.(CHjk 




with a compound (XI) 

R'SOj-hal (XI) 
where hal is a halogen atom, in the presence of a base; 

(F) convening a compound of formula (I) into another compound of formula (I); 



(G) removing any protecting groups from a protected form of a compound of formula 
25 «■ 
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